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The pulsed electro-acoustic (PEA) method has been widely used to observe space charge phenomena in dielectric materials. There have been awaited demands for monitoring space charge phenomena under electron beam or radioactive rays irradiations, or during plasma processing. Therefore we have developed a new PEA space charge measurement system that can observe space charge distributions under such severe conditions. This system uses an open upper electrode that can measure surface and internal space charge profiles at the same time. Figure 1 shows the space charge distribution in a PVC (polyvinyl chloride) sheet of 200 µm in thick, using by an open upper (either ring or rod) electrode. The PVC sheet used in this experiment has a large amount of internal positive charge near the surface, that had accumulated during the manufacturing process. The outer and inner diameters of the ring electrode are 3.2 mm and 2 mm, respectively. The total hight is 0.4 mm. The rod electrode is made of a wire of which the diameter is 0.5 mm. The gap between specimen and upper electrode is 0.5 mm and 0.4 mm respectively. Fig.1 clearly shows that the large amount of positive charge accumulated in the bulk of PVC sheet. Figure 2 shows the space charge distribution by 3D-PEA system using the rod electrode. The area that pulsed electric field is applied was about 2 mm in the diameter, and the electric field under the centre of the rod electrode became highest. Figure 3 shows schematic diagram of the 'mini Open-PEA system' for in-situ measurement in a vacuum chamber. To make the surface of the specimen be exposed to the irradiation, both electrode units are placed below the bottom surface of the specimen. As the upper electrode, a wire (1 mm diameter) is used. This system should be useful for the simultaneous measurement of surface and internal charges under the irradiation. 
